mmmmm 
(43) ses^bbh 

2004 ^6 M24 B (24.06.2004) 



M/5374T7 




PCT 



(10) SRS4H§flM 
WO 2004/053177 Al 



(51) gR**#lt#3g 7 : 

(21) SBSfflGiS^: 

(22) SBSUISB: 

(25) mfgt&momm: 

(26) mmamcDum: 

(30) &5fc*f i^-*: 
*$Gi2002-355756 



C22C 19/05 
PCT/JP2003/015619 
2003 ^\2ft5B (05.12.2003) 
B*f§ 
B*8§ 

2002 *P12 ft 6 B (06.12.2002) JP 



(71) afiSAr*S$»<±TO)JiS@^oLxr): fflStfr 
iSaA^M ' *t»PSStifi| (NATIONAL INSTITUTE 
FOR MATERIALS SCIENCE) [JP/JP]; =f 305-0047 3? 
t*» O < If rfi 3g 1 TB 2§1f Ibaraki (JP). ^Jl| 
AS HfiX3S#S£tt (ISHIKAWAJIMA-HARIMA 
HEAVY INDUSTRIES CO., LTD.) [JP/JP]; t 100 8182 
mmtS^ftBaE^Dr-Tg 2# 1 ^ Tokyo (JP). 

(72) fccfct/ 

(75) %w%/mmj< okm\zr>\.\To>fr)i 

(KOBAYASHI,Toshiharu) [JP/JP]; =f 305-0047 3?*S* 
< If m Si 1 TB 2f 1 ^aaftiS^A^M ■ *t 
*4Bf35&#rt Ibaraki (JP). /J\^ (KOIZUMI,Yutaka) 
[JP/JP]; T 305-0047 3?Jl£!l O < If rfi 1Ti2f 
1 Si:ifTia&A1«m • tt»W5Ea«rt Ibaraki 
(JP). JtJU £Bf (YOKOKAWA/Tadaharu) [JP/JP]; =f 
305-0047 O < If Tfi *m 1T|2f 1§ ffiS 

fri6&A153g ■ *t**flr^ffi*f|fl Ibaraki (JP). JSBB l£ 
* (HARADA,Hiroslii) [JP/JP]; T305-0047 3?t«ii O 
< If rfi ^FJg 1TS2f 1f fflaff A&ft ■ *t 
fcWSt&filrt Ibaraki (JP). (AOKI,Yasuhiro) 



[JP/JP]; t 100-8182 ^FftfflE *^BT = TB 

2t1f ^JliaS^fiXSIft^^ttrt Tokyo (JP). 
?£# (ARAI,Mikiya) [JP/JP]; T 100-8182 KSitB 

fttfflg^iiZTI 2Sl^^Jl|ftSeSxSI 
ftst^ttrt Tokyo (JP). IE* ( MASA Kl^Shoj u ) 

[jp/jp]; t 188-0012 ssk smmm mar qt b 6# 

4# ^Jll SfSSJIitftit^ttrt Tokyo (JP). 

(74) ft SUA: IE3£ , ft (SHIGA,Masatake et al.); T 

104-8453 *ffe£ Afi3H 2T|3f 1f Tokyo 

(JP). 

(81) t§^@ (@rt): AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, 
DK, DM, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, 
HR, HU, ID, IL, IN, IS, JP, KE, KG, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) J§£@ ARIPO *#|* (BW, GH, GM, KE, LS, 

MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), IL—=j isTft 
I* (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P y 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, 
FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, 
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TD, TG). 

- m®mmm&m 



^= (54) Title: Ni-BASE SINGLE CRYSTAL SUPERALLOY 
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|> (57) Abstract: A Ni-base single crystal superalloy which has a chemical composition, in wt ratio: Al: 5.0 wt % or more and 7.0 wt 
% or less, Ta: 4.0 wt % or more and 10.0 wt % or less, Mo: 1.1 wt % or more and 4.5 wt 



r*^ % or less, Ta: 4.0 wt % or more and 10.0 wt % or 
% or less, Re: 3.1 wt % or more and 8.0 wt % or 



less, Hf: 0 wt % or more and 0.50 wt ' 



or less, W: 4.0 wt % or more and 10.0 wt 
or less, Cr: 2.0 wt % or more and 5.0 wt 



^ % or less, Co: 0 wt % or more and 9.9 wt % or less, Ru: 4.1 wt % or more and 14.0 wt % or less and the balance: Ni and inevitable 
O impurities. The Ni-base single crystal superalloy allows the prevention of precipitation of a TCP phase at a high temperature, which 
^ results in the improvement of the strength of the superalloy. 
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1, 2 4 9^#I) }*m41jkK&£>tmttlTl,*Z>. 
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Sfc, N iS¥J»aje^©^u-^g^^_h$^ : j5j C tt, tfrtttfB (r' *H) 
( r ffi) ©*mt8t «k 0 frf^fc/hS < f-5 c fcjWWiiT**^ 

«mONi»t«ifl«Att «#**m*Jfc*C, Al : 5. 0ii%^±7. 
0S*%^T. Ta : 4. 01i%|^±l 0. 0fi»%£TF> Mo : 1. 1M% 
&JL4. 5S*%OT, W: 4. OMSKEUil 0. 01i%OT, Re : 3. 1 
««X«±8. 0fi4%OT, H f : 0M«*£U:0. 5 0li%OT, C r : 2. 
0«**£U:5. 01i%OT, Co : 0«S%fiU:9. 9S»%OT, Ru : 4. 

liixeui 4. oii%PiT^tt, mmm i t^wRFmmfrzuz 
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m%U±4. 51»%OT, W:4. 0li%|^±10. 01i%RT,Re:3. 
lli%^±8. 0S*%OT> Hf : OlfiXRhO. 5 0Ii%£(T, Cr : 
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±ta©N i p^ii^iann r u ^m*p-r§ d£fc«kD, 3M<st©ir 
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1«%, Ta : 5. 911%, Mo : 3. 911%, W: 5. 911%, Re : 4. 
911%, Hf : 0. 1 011%, C r : 2. 9ii%, Co : 5. 911%, R 
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1«%OT> Re : 3. lli%^±8. 011%OT, Hf : 01»%EU:0. 
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m%&L±0. 5 0li%OT, Cr : 2. 0S«%.£Ui5. OfiM%£TK Co : 
omm%£k±9. 9fi»%OT, Ru:4. 111%^±14. 0li%^T, B : 
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omm%£k±5. 0li%OT, Co:0ll%^±9. 9il%OT,Ru:4. 

7. 0ti%OT,Ta:4. 0ii%^±6. Ofi»%OT, Mo: 2. 9S*% 
£LL4. 5fi*%OT^W:4. 01i%^±10. 0li%OT, Re: 3. 1 
mm%&,±8. oa»%^T. Hf : 011%K±0. 5 0li%OT> Cr : 2. 
0li%K±5. oaa%£TR Co:0fTO±9. 91i%KT, Ru:4. 
lli%J^±14. Oli%OT^fb, mWN i i^nlMW^tJ^e,^^ 

Cr<£>M/&it&, Cr:2. 0li%K±5. 0«»%OT<DfgfflyW3=L< , 
2. 9li%^±5. 0M%^T<Dt6B#S£ W£b<, 2. 9S*%I^Ji4. 
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* b < 75: < > W©m/&Jta* 10.0 SSK £ £ iftffltettjWKT"r £ ©T£? 
Tali ±IB©<fc3fcMo;ROT£©#^ 
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